Development of the fear regulation system from early adolescence to young adulthood in female mice.
Onset of fear-related disorders such as post-traumatic stress disorder is enhanced from adolescence until adulthood. However, the biological mechanisms underlying this vulnerability remain unclear. Therefore, we investigated contextual fear memory and extinction in 4-, 6-, 8-, 10-, and 15-week-old female mice. We also measured phosphorylation of ERK2 in the medial prefrontal cortex (mPFC) and the dorsal hippocampus following fear conditioning or extinction in 6- and 15-week-old mice. We found that 10- and 15-week-old mice showed stronger fear memory and more resistance to fear extinction than 6-week-old mice. Moreover, 15-week-old mice showed lower ERK2 phosphorylation levels following fear extinction in the mPFC than those 6 weeks old. Our results suggest that female mice acquire strong fear memory and resistance to fear extinction throughout adulthood, which may be related to alteration in ERK2 activation in the mPFC.